(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



REVISED VERSION 



3 JUL 2004 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
12 September 2003 (12.09.2003) 




PCT 



111 



(10) International Publication Number 

WO 03/075337 Al 



(51) International Patent Classification 7 : H01 L 21/44, 

23/48 

(21) International Application Number: PCT/US02/06183 

(22) International Filing Date: 1 March 2002 (01.03.2002) 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(71) Applicant (for all designated States except US): AGNG, 
LLC [US/US]; Alexander S. Gotman, Pres., 1131 Califor- 
nia Ave., Apt. 204, Santa Monica, CA 90403 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): GARYAINOV, 
Stanislav, A. [RU/RU]; Berjozovaja Alleya 8, Apt. 
51, 103498 Moscow (RU). GOTMAN, Alexander, S. 
[US/US]; 1131 California Ave., Apt. 204, Santa Monica, 
CA 90403 (US). NOVIKOV, Vladimir, V. [RU/RU]; V. 
O. Morskaya Naberezhnaya, 15, Apt. 283, 199226 Saint 
Petersburg (RU). 



(74) Agent: LAWRENCE, Don, C; 3406 Granville Avenue, 
Los Angeles, CA 90066 (US). 

(81) Designated States (national): CN, DE, GB, JP, KR, RU, 

US. 

(84) Designated States (regional): European patent (AT, BE, 
CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, 
NL, PT, SE, TR). 

Declarations under Rule 4.17: 

— as to applicant 's entitlement to apply for and be granted 
a patent (Rule 4 J 7(H)) for the following designations CN, 
DE, GB, JP, KR, RU, European patent (AT, BE, CH, CY, 
DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, 
TR) 

— of inventorship (Rule 4. 1 7(iv)) for US only 
Published: 

— with international search report 

(88) Date of publication of the revised international search 
report: 1 8 December 2003 

[Continued on next page J 



(54) Title: FLUXLESS ASSEMBLY OF CHIP SIZE SEMICONDUCTOR PACKAGES 



IT) 

rn 
O 




(57) Abstract: A method for assembling semiconductor packages (10) includes forming corresponding pairs of conductive pads 
(14, 16, 20, 22) on respective surfaces of a die (12) and an interconnective substrate (18). Each pad in each pair includes an upper 
portion comprising at least one component of an electrically conductive eutectic alloy. Sharp, upstanding peaks (50, 58) are formed 
on at least one of the pads in each pair. The die and substrate are forcefully abutted and the pads heated until the sharp peaks penetrate 
through oxide films (52) on the respective opposing pads in each pair and contact the upper surface of the other pad therein, thereby 
initiating pad fusion. The pads are then cooled to solidify the molten portions thereof into an electrically conductive joint between 
each corresponding pair of pads and a hermetic seal around the periphery of the package. 



» m 

WO 03/075337 Al lllllllllllllllllllllllllllllllllllllll 



(15) Information about Correction: 

see PCT Gazette No. 51/2003 of 18 December 2003, Sec- 
tion n 



For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



INTERNATIONAL SEARCH REPORT 



International application. No. 
PCT/US02/0618S 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC(7) :HOlL SI/**, 23/48 

US CL :*38/614>; 257/739 
According to International Patent Classification (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 438/614* 257/739 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields 

seftTiBlied* 
at NaNE 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
EAST 

search terms: (peak or spike or dendritic) with (contact or pad or pin or ball) 


a DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


US 5,900,674 A (WOJNAROWSKI et al.) 04 May 1999 
(04.05.1999), Figs. 13, 14a, 16; and cols. 7-8. 


1-4, 11-13, and 15 


Y 


US 5,938,454 A (BRODSKY et al.) 17 August 1999 (17.08.1999), 
Figs. 1,5; and cols. 3-4. 


1-3, 5-6 and 11-16 


Y,B 


US 6,399,896 Bl (DOWNBS, Jr. et al.) 04 June 2002 (04.06.2002), 
Fig. 3; cols. 6-7. 


1-2, 4, 14, and 16 


Y 


US 4,404,453 A (GOTMAN) 13 September 1983 (13.09.1983), Fig. 
2; col. 4. 


7 


[ "| Further documents are listed in the continuation of Box G | | See patent family annex. 


* Special categories of cited dooumonto: 

"A" document defining ilia general elate of the art -which is not considered 
to bo of particular relevance 

"E" earlier document pub lis lied on or after the international filing date 

h U* document which may throw doubts on priority claim (V) or "which is 
cited to establish the publication date of another citation ox other 
special reason (a* spooifiod) 

*O n document referring to an oral disclosure, uso, oxbibiticcu or other 
means 

*F doenmont published prior to the international filing date but later 
than the priority date claimed 


T later dooiunont published after the international filing date or priority 
date and. not in conflict -with the application hut oited to understand 
the principle ox theory underlying the invention 

"X" document of particular relevance; the ojaimofl invention cannot ho 
considered noval or cannot be considered to involve on inventive step 
•when the doonment is tainn alone 

T document of particular relevance; the claimed invention cannot ho 
considered to involve an inventive step -when the dcoument is combined 
with one or more other such documents, such combination being 
obvious to a poison skilled in the art 

"&P document member of the same patent family 


Date of the actual completion of the international search 
26 JUNE 2002 


Pate of mailing of the international search, report 

18 DOT 7.00Z 


Name and mailing address of the ISA/US 
Commissioner ofPatents and Trademarks 
Box PCT 

Washington, D.C. 20231 
Facsimile No. (70s) so 5 -a 2 so 


Authorized ^ . U*ff* 

CALVIN LEE 
Telephone No. (70s) S06-fi8£4 



Form PCT/ISA/eio (second sheet) (July 1998)* 



